One function of the posterior parietal cortex (PPC) is to monitor and integrate sensory signals relating to the current pointing direction of the eyes. We investigated the possibility that the human PPC also contributes to spatial updating during larger-scale behaviors. Two groups of patients with brain injuries either including or excluding the right hemisphere PPC and a group of healthy subjects performed a visually-directed walking task, in which the subject views a target and then attempts to walk to it without vision. All groups walked without vision accurately and precisely to remembered targets up to 6 m away; the patient groups also performed similarly to the healthy controls when indicating egocentric distances using non-motoric responses. These results indicate that the right PPC is not critically involved in monitoring and integrating non-visual self-motion signals, at least along linear paths. In addition, visual perception of egocentric distance in multi-cue environments is immune to injury of a variety of brain areas. 7
Introduction
Many human activities require keeping track of, or updating, the current position of the body and its parts. To perceive a stable visual world, for instance, the visual system must take eye and body motions into account so that it does not incorrectly attribute all visual motion on the retina to motion in the external world. A striking example of human spatial updating ability on a larger scale is the accuracy with which the average observer can walk without vision to a previously-viewed target location. After viewing a target in a well-lit environment, the average observer stops very near the target's location when walking without vision, even when the target is up to 20 m or more away from the walking origin [11, 17, 44, 51, 58, 62] .
Because this task is performed without visual feedback, it is known as``visually-directed walking''. By contrast,`v isually-guided'' actions are performed under direct visual control [34] .
Good visually-directed walking performance is indeed impressive, given that the observer is prevented from ®xing his or her location by referring to visible landmarks. When landmarks are directly perceptible, either through vision or through some other sensory modality, one may determine one's position without reference to internally-generated self-motion information. This form of position-based navigation is known as``piloting'' [37] . Without vision, however, one must update one's movement through other sensory signals, such as proprioception (limb position information), kinesthesis (limb movement information), eerence copy of the motor commands controlling muscle activation, and vestibular signals. The fact that healthy humans typically perform well despite the absence of vision suggests that they are quite adept at E-mail address: philbeck@andrew.cmu.edu (J.W. Philbeck).
